A B ST R AC T Langerhans cell histiocytosis (LCH) is a very rare disease in adults and as well a very rare cause of sellar expansion. The clinical presentation can be heterogeneous, from a single bone lesion to potentially fatal, widespread disease. We describe the difficulties with the diagnosis and treatment of LCH as well as successful treatment with cladribine chemotherapy and allogeneic stem cell transplantation. 
BACKGROUND
Langerhans cell histiocytosis (LCH) is a clonal proliferative disease. LCH is a very rare disease in adults with an incidence 1-2 adults per million per year. The clinical presentation can be heterogeneous, from a single bone lesion to potentially fatal, widespread disease. The most frequently affected systems are bones, lung, and skin. LCH that presents as endocrine disorders or as a cause of a sellar expansion is rather rare and can be often misdiagnosed. Central nervous system is affected in 6% of patients with LHC, mostly the hypothalamo-pituitary region and pineal gland, cerebellum and basal ganglia (1) . Usually, patients suffer from central diabetes insipidus and pituitary stalk is thicker on imagining. We describe the difficulties with the evaluation and the treatment of LCH as well as successful treatment with cladribine chemotherapy and allogeneic stem cell transplantation.
CASE PRESENTATION
42 years old Caucasian woman has had amenorrhea for 2 years and higher intake of fluids (5-7 liters/day) for 6 years prior to referral. Non-functioning pituitary expansion with pituicytoma appearance was found on MRI. She was followed up for almost 3 years. Panhypopituitarism developed during the follow-up and replacement therapy with desmopressin (180 μg/day), levothyroxine (100 μg/day), ethinylestradiol/levonorgestrel (30 μg / 150 μg/day) and hydrocortisone (30-50 mg/day) was initiated. She did not take other medication. The patient was referred to biopsy of sellar expansion, as slow enlargement of the pituitary expansion occurred. No relevant family history was reported. Her past medical history included a notion of asymptomatic mild mitral valve insufficiency. She is a non-smoker, not drinking alcohol and she has no allergies or autoimmune disorders. Physical examination was physiological except obesity. No sensoric or motoric neurological deficit was found.
INVESTIGATION
An open (craniotomy) biopsy of the suprasellar lesion ( Fig. 1) was inconclusive for the first time and complicated with transient manifest left hemiparesis due to small acute ischemia in basal ganglia (revealed by MRI). The biopsy was repeated in one month. This time histology showed small foci with large cells positive for CD1a and S100 in imunohistochemical analysis (Fig. 2) . Also, positivity for CD68 and mild positivity for BRAF was present. GFAP was negative. The conclusion of Langerhans cell histiocytosis was made by two independent pathologists. She was admitted to our centre for further evaluation. Staging of the disease revealed suprasellar expansion, skeletal and retrobulbar infiltration, lymphadenopathy along the right internal carotid artery and retroperitoneal and mediastinal lymphadenopathy with FDG avidity on fluorodeoxyglucose-positron emission computer tomography scanning (FDG-PET/CT) (Fig. 3A) . The bone marrow biopsy did not reveal an infiltration of bone marrow. Retrospectively, BRAF mutation expression in codon 600 and 601 was evaluated by PCR with consequent reverse hybridization (kit BRAF 600/601 StripAssay -ViennaLab). Mutation in gene BRAF, NM_004333.4: c.1799T>A, p.V600E was present.
TREATMENT AND FURTHER INVESTIGATION
The patient received five cycles (six planned) of cladribine monotherapy (0.14 mg/kg for 5 days in each cycle). However, prolonged neutropenia and gastrointestinal and repeated urinary infections led to premature termination of the treatment. A complete regression of previously described lymphadenopathy and tumour infiltration was achieved on subsequent PET/CT restaging. Unfortunately, new FDG positive lesion approximately 40 cm in proximal jejunum was found with bowel dilatation up to 7 cm (Fig. 3B ). Small lymphadenopathy with an accumulation of FDG was found locally. Double balloon enteroscopy showed tight stenosis (4 mm) of the oral jejunum due to tumour infiltration (Fig. 4) . Prestenotic dilatation with impacted food was present. Biopsy confirmed infiltration by Langerhans cell histiocytosis. As no other infiltration was found on PET/CT and bone marrow biopsy was negative, resection of infiltrated part of jejunum with end-to-end anastomosis was performed and the patient was indicated for myeloablative allogeneic stem cell transplantation from matched unrelated donor. A conditioning regimen BuFluTG included (Fludarabine 40 mg/m 2 from day −7 to day −3, i.v. Busulfan 3.2 mg/kg from day −7 to day −5 and rATG (Thymoglobulin) 3 mg/kg from day −2 to day −1. She received transplantation from the male 10/10 donor (dose 6.0 × 10/6/kg CD34+ cells). Transplantation was complicated with sepsis, originated from the gastrointestinal tract. Frequent monitoring of sodium and therapy amendment was required due to hypopituitarism and higher require-ments of hydrocortisone during sepsis. Engraftment in thrombocytes was on day 9 and leucocytes on day 12.
OUTCOME AND FOLLOW-UP
The patient is now followed-up more than 130 days after transplantation without serious complications and signs of the disease. PET/CT was negative after surgery (Fig. 3C) and in 3 months after transplantation. Next PET/CT is planned at 12 months after transplantation. 
DISCUSSION
Langerhans cell histiocytosis (LCH) is a rare histiocytic disorder of unknown etiology. LCH is characterized by monoclonal proliferation of Langerhans cells derived from myeloid progenitor cells that express the CD34 surface antigen. As in our case, somatic oncogen BRAF V600E mutation is present in 25-60% of cases. Patients with the BRAF V600E mutation have a higher occurrence of diabetes insipidus and have more severe disease than those with wild-type BRAF. Also, resistance to combined therapy (vinblastine and corticosteroids) is more common. Second-line chemotherapy and rescue therapy is necessary in 19% of cases and reactivation is more common (2).
Hypothalamus-pituitary-adrenal axis infiltration is present in up to 50% of LCH. The most common disorder is diabetes insipidus (DI). The frequency of DI is 30-40% and 94% if other pituitary hormone deficiencies exist. The diagnosis can be difficult. It is important to exclude LCH before making the diagnosis of idiopathic DI. Whole body imaging is indicated in the presence of thickened pituitary stalk to find potential extracerebral place for biopsy (3). FDG-PET seems to be a good tool in these cases. Also, FDG-PET scanning is used for assessing the extent of LHC, its progression and the response to treatment (4, 5) .
Our patient had hypopituitarism. Other hormone deficiencies are present less frequently -in up to 20% of LCH cases and in up to 60% when DI is present. These deficiencies are often irreversible even after treatment of LCH. Prompt hormone replacement therapy is mandatory, and continuous follow-up is needed to detect deficiencies that might evolve later (6) .
There is no specific therapy or universally accepted guidelines for treatment of this orphan disease in adults. Validated therapeutic options are outlined in recent review by Haroche et al. (7) . The primary treatment modalities for LCH include local excision of the lesion, corticoid therapy, chemotherapy, radiotherapy, and immunotherapy with anti-CD1a monoclonal antibodies or BRAF inhibition if present. In general, the localized disease requires minimal treatment and is considered as having a good prognosis. Multi-systemic and multi-focal disease with involvement of liver, spleen, lung and bone-marrow are considered as a higher risk. The data regarding the treatment of the central nervous system involvement with LCH are very limited. No drug or regimen has been proved superior to the others. Cladribine (2-CdA) is a promising agent in this setting as previously reported also with a review of previous studies (8) . Cladribine has good bioavailability in the CNS. A total of six cycles of cladribine monotherapy can be administered with respect to the good profile of toxicity in this indication. However, in our case, only five cycles were administrated and chemotherapy stopped earlier due to prolonged neutropenia and infectious complications. As the patient had persistent disease after front-line treatment, she was considered as a high risk further. Surgery seemed as an optimal option to solve out the bowel stenosis due to the tumour. Gastrointestinal involvement in LCH commonly includes duodenum or colon in a multifocal pattern with superficial erosions or bleeding ulcers. It appears usually in multi-systemic diseases. Isolated LCH in a small bowel is very rare. Case reports were reviewed by Shankar et al. (9) , reporting only one case in adults (10) .
Myeloablative allogeneic stem cell transplantation (allo-HSCT) is an option in high-risk LCH with persistent disease and was reported in the pediatric population (11) (12) (13) . Data for adults are rather scarce. The worlds' first adult case of multisystem LCH with pulmonary involvement and thrombocytopenia with absent radii successfully treated with allo-HSCT was reported in 2006 (14) . The other was reported in Spain (15) . No trials exist for treatment of LCH in adult population. With limited accuracy the treatment strategies are translated from pediatric experience to adult population. Even in the pediatric population the data are limited. Steiner et al. described successful treatment of 7 out of 9 children with allo-HSCT (12). Cooper et al. reported other 3 cases of LCH successfully treated with allo-HSCT (13) . All previously mentioned patients were under the age of 24 months. Reduced intensity conditioning is preferred in these cases to reduce toxicity. In our case, front-line therapy with cladribine was unsuccessful, so we continued with surgery and allo-HSCT. In the future, the position of allo-HSCT may have limited indication for LCH following the discovery and wider use of BRAF inhibitors and the increased use of targeted therapies like vemurafenib for example.
LEARNING POINTS
-Histiocytosis is an orphan disease and should be considered in differential diagnosis as any organ or system can be affected. -Histiocytotis should be excluded in cases of diabetes insipidus of unknown aetiology and whole body imaging is indicated in the presence of thickened pituitary stalk to find potential extracerebral place for biopsy. -Rare small bowel infiltration by Langerhans cell histiocytosis is presented. -Allogeneic haematopoetic stem cell transplantation is an option for the second-line treatment. 
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